The majority of public works contracts undertaken in developing countries have a total cost of less than US$15,000. They include the provision of enhanced water and sanitation, access ways and pavements, small community buildings and solid waste related construction. We term these projects, 'micro-projects'. There is a general lack of information for such projects. This paper describes the development and testing of sixty seven performance indicators for use on 'micro-projects'. They include not only general performance indicators but also indicators for inter-organisational and socioeconomic issues. These indicators are based on data from a total of over 800 microprojects undertaken in developing countries. For each indicator we provide a statement of why the indicator was selected, the key sources of information, and how to determine the indicator. Examples of the use of the indicators are also presented.
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Introduction
By 2020 more than half of the world's population will be living in urban areas (UNCHS 2001) . The United Nations Centre for Human Settlements (UNCHS, 1987; suggests that in many cities between 40 to 50% of the population live in slum or squatter settlements and lack basic services. The provision of urban services to city dwellers, in both formal and informal settlements, is therefore one of the biggest challenges faced by public sector urban managers in developing countries.
The provision of urban services includes infrastructure projects which vary in size from major capital projects to small scale works. Size is of course relative. The World Bank (2000) refers to 'small' scale projects as those projects costing less than US$10 million. However many small scale projects have a total cost of less than US$15,000.
Projects of this size may be referred to as 'micro-projects'. They have been the focus of the research reported in this paper because the majority of public works projects undertaken in developing countries are of this size (Sohail, Miles and Cotton, 2002) .
The nature of these projects includes the procurement of water and sanitation, access/ pavements, solid waste related construction and small community buildings at neighbourhood level. These contracts are the 'backbone' of economic development in developing, i.e. non OECD, countries.
There is a general lack of performance related information for infrastructure projects within developing countries. The main reason for this is the lack of available data. This is particularly so with respect to micro-projects. At the outset of this research there were no performance yardsticks or indicators available for monitoring the procurement and the completion of such projects. The principal challenge of this research was to address this issue.
The research reported in this paper is based on data from a total of 800 'microcontracts' awarded by urban local authorities, and Non-Governmental Organisations (NGOs) in South Asia (specifically, India, Pakistan and Sri Lanka). These projects were procured under both traditional selective tendering methods and new methods of procurement such as community partnering. This paper describes the development and use of 67indicators for use on microprojects. These indicators cover the procurement, execution and completion of the works; inter-organisational co-operation and partnership indicators; and socioeconomic indicators. Details of each of these indicators are provided, together with an explanation of why they were selected, the key sources of information required for performance measurement, how they are used and also additional comments and notes.
The size of micro-projects means that it is not always practical to monitor and control such projects in the same way as larger construction projects. There is a much greater emphasis on a retrospective review of the project and an analysis of what happened, what was different from similar projects, and how the lessons learned can be applied to future projects. The indicators have been used both to monitor progress and to assess the effectiveness of the procurement process. To show how the indicators produced may be used two examples of this type of analysis are included. General principles identified from the testing of the indicators are also provided. The conclusions include an indication of areas for future work.
Research methodology
The indicators listed in this paper were produced over a six year period. The first stage of the research involved the collection of background information through a review of the literature. This revealed information on monitoring and control of small, medium and large construction projects but little information on 'microprojects'. Whilst some indicators, (e.g. cost, time, quality etc) were clearly important for any size of project, no published research was found comprehensively identifying the wide range of appropriate indicators required.
The literature review was therefore followed by interviews with people with experience of such projects: contractors, engineers, representatives of insurance companies, and representatives of financial institutions. These people were selected on the basis of their experience in urban infrastructure procurement in low-income countries. A total of 125 single experts contributed their views on a one-to-one basis.
Data were also collected via workshops/group meetings. Thirty such meetings were conducted. These meetings included people with extensive combined experience.
(The total professional experience of one group of 12 officials was 209 years, with a mean of 14.5 years and a standard deviation of 7.3. This was typical of the experience brought to the meetings.)
The interviews were conducted as semi-structured interviews comprising a series of open-ended questions designed to elicit the key issues in the successful completion of 'micro-projects'. The one-to-one interviews were taped to allow a detailed analysis of the interviewees' responses. The group interviews were conducted by a facilitator who collated the overall views of those present. (Sample questions from both the oneto-one interviews and the group interviews are shown in Appendix I. )
In addition to the data collected from the interviews, extensive use was also made of information on current and past micro-projects which was provided by the experts interviewed and government officials. The indicators were then used on a trial basis on 25 micro-projects in India, Pakistan, and Sri Lanka. Following successful testing they were then used widely in these countries over a four year period.
Over a six year period the indicators were therefore developed, tested, and refined to give the final list included in this paper. They have now been tested on a total of over 800 micro-projects.
Comparison with other performance indicators
The last decade has seen considerable research into the development and implementation of performance indicators, for many different types of construction work. For example, the emphasis on Total Quality Management has led to Benchmarking (Anderson and Pettersen 1996) and this in turn has had an impact on the development of Key Performance Indicators (KPIs). In the UK these initiatives were to a significant extent a direct response to both the Latham (Latham, 1994) and Egan Reports (Eagan, 1998) Where this community aspect is not a factor, then a conventional contract and a subset of the indicators should be adopted.
The use of the indicators is, in most cases straightforward, with the need to collate information on events, monitor trends, and track changes in responsibility and control.
The Tables describe for each indicator those data to be collected and the source of these data. In practice it has been found that data collection is best achieved through a worksheet. The use of a spreadsheet is desirable (though not essential) to speed up data management and analysis. Where a formal management information system exists, data relating to a large number of contracts can easily be handled by a Junior Engineer or equivalent level technician. Failing that, another option is to have a summary of indicators for each project updated regularly by a Junior Engineer or equivalent technician and filed in each contract or project file. The idea is neither to make performance monitoring a burden on the professionals involved in the day to day project management nor to make the cost of data collection either prohibitively high or uneconomic. There is scope for the indicators to be further subdivided and developed. As with any management information system there are resource implications to be considered if more detailed information is required. Another important issue is the magnitude and management of the information (e.g. both primary and output data). In the context of infrastructure projects in developing countries resources will always be scarce and these considerations are therefore important. The target should be the minimum new information to allow effective managerial decision-making. Most of the information needed is likely to be generated during the project management process. The actual indicators used and the data collection methods adopted must reflect the overall programme of works. there were no recorded instances of work being rejected on the grounds of poor quality. However, anecdotal evidence suggests that work undertaken by microcontractors is by no means free from faults; these faults simply go undetected, unreported, or have no action taken about them. This latter point implies collusion between the supervising authority and the contractor. Quality of work is the central issue for service users and one way forward is to try to ensure greater independence in monitoring. There are two useful methods of doing this: first, to involve the user groups more closely in the monitoring of micro-projects, which requires both basic training and agreement at the outset between all parties (client, contractor, engineer and users) as to the accepted quality of work; secondly, the user group engages its own independent engineer or technician to oversee and approve the work.
The following general points also need to be kept in mind when using performance 
Examples of the use of the indicators.
Two brief examples of the use of the indicators are now provided. The first example considers the two general indicators (termed R1 and R2) which monitor time and cost, the second considers community labour days on projects. The data provided is taken from a number of micro-projects which are listed in Table 1 . (All of these projects were community partnered projects.)
The mean values of indicators R1 and R2 are presented in Table 2 Table 3 shows the performance indicated with respect to the community labour days for the different project groups. These are provided as examples of indicators from Part C, the Socio-Economic indicators. These indicators allow an estimate of the financial benefit to the community and the circulation of money in the local economy. situation reported:
• 300 unskilled labour days @ $2 per day = $600
• 40 skilled labour days @ $5 per day = $200
• materials purchased locally @ 40% of contract sum (say $5000) = $2000
This results in an additional $2800 circulating within the local economy.
These two examples show how the indicators may be used retrospectively to analyse performance across a range of projects. This analysis may then be used to influence either procurement practice or project monitoring and control. Obviously, if used on live projects, there is an opportunity to change current practice to bring about improvements.
In these two examples the rules for measurement of the indicators are clear, both in
terms of what is to be measured and when. For some of the indicators the rules for measurement are not so straightforward and care has to be taken when comparing data across projects. This is an aspect of the use of the performance indicators that needs to be further developed before they may all be incorporated within a full benchmarking system. The indicators are primarily concerned with performance at the level of the individual contract. However, it is important to recognise that, when brought together and analysed, the information obtained through such indicators can be important in shaping much broader issues such as programmes and policies. For instance, indicators of local employment resulting from specific schemes featuring communitypartnered procurement might provide a strong rationale for the development of changes in policy to encourage such partnerships. A related point is that while individual schemes may result in improvements in the local situation, assessment of the cumulative effect of a number of projects is necessary if overall impacts of different approaches to infrastructure provision are to be assessed.
Conclusions and areas for future work
This research has established 69 performance indicators for use on 'micro-projects' in developing countries. These indicators cover infrastructure works that are procured by either traditional methods of procurement or community partnering schemes. Group discussion to capture the wider impacts relating to the provision of urban infrastructure and services. Typical questions: Are the people satisfied after the implementation of this facility? Has the facility improved access? How? Has the facility contributed towards more improved community relationships and decreased the conflict between community members? Are the people more convinced as to the participatory approach of the project? Are people , after implementing this project, taking local initiatives? Give examples Example of the format for a two day workshop held to discuss community partnered projects Day 1: introduction; objectives of the workshop; conventional procurement procedures; roles, objectives and micro-projects in urban infrastructure and services; conventional and community based micro-contractors; community initiatives-case studies; discussion of the case studies. Day 2: barriers to the assimilation of the initiatives in the Government Sector; How the barriers were overcome; attitudes of the stakeholders; associated costs and benefits of community partnered procurement; changes and training required; actions required to advance new concepts.
APPENDIX II

General performance indicators for monitoring of micro-contracts
General Indicators
Indicator Description
Handing/ taking over process: formal taking over by Maintenance agencies, defect liability period.
Why use this indicator?
To monitor who owns the infrastructure, the roles and responsibilities and the time period involved. 21. Key sources of information: contract document, files, and handing/taking over documents. 22. How to determine the indicator: review the documents, identify who does what. Note the date of completion, the end of defect liability period and the date when the assets were formally/informally taken over. Time taken to start operation and maintenance after the contract is completed
Was the community involved in the Operation
Why use this indicator?
The time taken to start the operation and maintenance reflects the efficiency in ensuring the ongoing sustainability of the infrastructure. and maintenance -the urban infrastructure may not be as sustainable. 2. Key sources of information: contract documents, project files, handing and taking over documents and key informants. 3. How to determine the indicator: determine the contract completion date and the date for taking over by the concerned agencies. In the case of informal and community contracts equivalent dates need to be determined. Calculate the difference between those dates.
Indicators for Inter-organisational co-operation and partnership
The time that elapses from the first community meeting to the approval of works for implementation and the parties involved in the approval cycle.
